Abstract -Strong evidence exists that alcohol consumption and violent offending are linked, and the "common cause" model suggests that this link results from shared risk factors. To test this model and further explore the connection between alcohol consumption and violent offending, the present study used regression analysis to examine possible relationships among alcohol consumption, violent offending and personality characteristics (extraversion, neuroticism and psychoticism) in 1464 male prisoners aged 17 to 79 years who entered in Croatian prison system in 2013. and were evaluated in the Center for Diagnostics in Zagreb. The results suggest that alcohol consumption and violent offending share some personality risk factors, and that alcohol consumption mediates the relationship between personality and violent offending. These results are discussed within the framework of the common cause model, providing more detailed insights into the complex relationship among personality, alcohol consumption, and violent offending.
Introduction
Numerous studies have identified alcohol consumption as a risk factor for violent offending. McMurran and Cusens [1] found that nearly three-quarters of 126 British prisoners convicted for violent offences reported they were drunk at the time. Studies in Australia suggest that 23-73% of all assaults are committed when the attacker is drunk [2, 3] . A large-scale national study in that country found that in 2007, half of all offenders detained by police for disorder and violent offences had consumed alcohol in the 48 hours prior to arrest [4] . In the US, 35% of victims of violent attacks who were able to assess whether their attacker had been using alcohol, believed the offender had been drinking at the time of the attack. Half of victims of interpersonal violence in England and Wales reported the perpetrator to be under the influence of alcohol at the time of assault [5] .
Several models have been offered to explain the well-documented relationship between alcohol and violence, with most models proposing a direct link. Some of these "direct link" models include the psychopharmacological effects of alcohol as potential mediators of violent offences, such as impairment of cognitive processes that affect judgment, behavior inhibition and interpersonal communication [6] . In contrast to these widely accepted direct link models, "common cause" models propose that alcohol consumption and violent offending are related indirectly via risk factors that they have in common [7, 8] . These shared risk factors include some dimensions of personality, with psychoticism (P), extraversion (E), and neuroticism (N) invoked most often. These three dimensions are included in Eysencks' theory of personality [9] , which provides a useful scheme for exploring personality antecedents of divergent antisocial behavior. In Eysencks' theory, P is anchored at one end by aggressiveness and divergent thinking and at the other end by empathy and caution. This trait is so named because individuals with a high P level are significantly more vulnerable to psychotic disorders than those with a low P level. E is represented on a bipolar scale anchored at one end by sociability and stimulation-seeking, and at the other end by social reticence and stimulation avoidance. N is anchored at one end by emotional instability and spontaneity, and at the other end by reflection and deliberateness. This trait is so named because individuals with a high N level are more vulnerable to anxiety-based problems. Individuals with a high P level are predisposed to developing antisocial behavior [9] , and those with high levels of both P and E are predisposed to developing antisocial behavior involving aggression. If such an individual also has a high N level, their behavior may exhibit emotional, irrational characteristics under some circumstances [10] . Higher P levels are strongly related to alcohol consumption [11] , and several studies have shown a link between higher E levels and alcohol consumption in non-alcoholics and alcoholics alike [12] [13] [14] . N appears to correlate positively with alcohol consumption specifically among those with clinically significant alcohol problems [15] [16] [17] . Individuals who consume alcohol heavily may develop high levels of N and anxiety to buffer the negative affect associated with alcohol dependence [18] .
Numerous studies in Anglo-Saxon countries showed that personality dimensions contribute to the explanation of alcohol consumption and violent offending. However, most of these studies explored these relationships separately, that is, only few of them explored relationship between all three variables at the same time. In addition, there is a knowledge gap in the literature regarding some postulates of common cause model that explains relationship between alcohol consumption and violent offending. Common cause model clearly states that personality is a risk factor for both alcohol consumption and violent offending. In this line, it seems reasonable to assume that alcohol consumption mediates the association between personality and violent offending. However, this assumption has not been clearly stated in common cause model, nor there are studies which tested it.
The present study aimed to improve our understanding of the relationship between alcohol consumption and violent offending, based on a common cause model. The work is based on the proposal that personality is a common risk factor for both violent offending and alcohol consumption. This proposal led us to examine three hypotheses in a sample of mostly non-alcoholic violent offenders. First, we hypothesized that personality -specifically, higher levels of P, E and N -would significantly predict violent offending. Second, we hypothesized that in our mostly non-alcoholic sample, higher levels of P and E would predict alcohol consumption, whereas levels of N would not. Third, we hypothesized that alcohol consumption would mediate a link between personality and violent offending: higher levels of P and E would increase alcohol consumption, which would lead in turn to violent offending. We did not expect levels of N to mediate this role since we did not expect it to affect alcohol consumption in our mostly non-alcoholic sample.
Subjects and methods

Subjects
The sample consisted of all prisoners who entered in Croatian prison system during 2013. and were evaluated in the Center for Diagnostics in Zagreb, Croatia. The Center for Diagnostics operates independently within the Prison System Directorate of the Croatian Ministry of Justice. This includes all prisoners who received a sentence longer than 6 months, if their sentence mandates psychiatric treatment, or if they were transferred from other penal systems to complete their sentence in the Croatian prison system because of international agreements or special laws. Prisoners were excluded if they were categorized as abstinent with respect to alcohol use (see below).
The study population included 1464 male and 89 female prisoners. All analyses are supposed to be conducted separately on male and female subsamples, but because of a small number of female prisoners, they were excluded from the sample. Male prisoners' age ranging from 17 to 79 years (M = 37.72, SD = 11.91). Sentence lengths ranged from 3 months to 40 years (M = 26.9 months; SD = 33.74 months). The most frequent offences in this sample were drug abuse (21% of prisoners), larceny or grand larceny (17.4%), robbery (10.2%), fraud (7.3%), causing a traffic accident (6.9%), murder (5.6%), or some type of sexual offence (5.5%).
Data collection and prisoner classification by alcohol use
This study was carried out with the approval of the Prison System Directorate of the Croatian Ministry of Justice. In collaboration with colleagues from Center for Diagnostics in Zagreb, different data for every prisoner were connected in one database. Prisoners were assessed at the Center for Diagnostics in Zagreb by an expert team comprising a social worker, lawyer, psychologist and physician. During this assessment, the team collected extensive data on the prisoner himself, including biographical data (age, marital status, education) and work experience; about the criminal offence, including type and details of the offence, especially whether he was aggressive while committing the criminal offence; sentence length; history of criminal activities, of addiction in general and specifically of alcohol abuse; his perspective on the offence and sentence; and diagnostic data, including the findings of psychiatric, cognitive and personality assessments. Personality was assessed using the Eysenck Personality Questionnaire -Revised/ Adult (see below). These data were collected through a combination of interviews (selfreport), psychological testing, and analysis of documents about prisoner history and activity prior to sentencing. Data for all prisoners were entered into a single database for the purposes of this study.
Based on lifetime alcohol abuse determined diagnostically based on self-report as well as documentary sources, the psychologist in the expert team assigned each prisoner to one of six categories:
1. non-drinker: generally does not ever drink because of attitude, religious beliefs or another kind of motive;
2. occasional drinker: drinks occasionally in social situations, but not on a regular basis; 3. regular drinker: drinks regularly, such as every day or every weekend, without any effect on psychological or social functioning;
4. excessive drinker without addiction: meets the DSM-IV criteria for alcohol abuse; 5. alcoholic: meets the DSM-IV criteria for alcohol addiction; or 6. abstinent: previously diagnosed with alcohol abuse or alcohol addiction, but has been stably abstinent in recent years.
Prisoners classified as "abstinent" (n = 52) were excluded from the sample because it was impossible to ascertain when abstinence began relative to when the criminal behavior occurred.
Personality assessment
Personality traits were measured using the Eysenck Personality Questionnaire -Revised/ Adult (EPQ-R/A) [19] . This is a 106-item self-report questionnaire used to assess N (24 items), E (23 items) and P (32 items). The questionnaire also includes a Lie (dissimulation) scale (21 items), Criminality scale (34 items) and Addiction scale (32 items). Criminality and Addiction scales measure N, E and P, and they also contain six new items. The response to all items on the questionnaire is yes or no. Cronbach's alpha for male samples in the original EPQ-R/A study was 0.78 for P, 0.88 for N, and 0.90 for E [23] . Table 1 summarizes descriptive baseline data and bivariate correlations between study variables. Offenders in our study scored below-average on P and N and above-average on E with respect to theoretical range on this scales. The prisoners were distributed among Table 1 indicate that psychotic offenders in our population were more neurotic, they consumed more alcohol, and they were more likely to have committed a violent offence. Extraverted prisoners were less neurotic and less likely to have committed a violent offence. Neurotic offenders consumed more alcohol and were more likely to have committed a violent offence. Together, these results indicate that alcohol consumption in this sample significantly and positively correlated with violent offending.
Results
Descriptive analyses
Regression and mediation analyses
In order to determine to what extent personality variables were significant predictors of both violent offending and alcohol consumption in our sample, we performed separate regressions in which the criterion variable was violent offending or alcohol consumption (Table 2) . Consistent with our first hypothesis, all three personality factors were significant predictors of violent offending (Regression 1). Higher P and N levels predicted violent offending, while lower E levels predicted violent offending. In partial support of our second hypothesis, two of three personality factors were significant predictors of alcohol consumption (Regression 2): higher P and N levels predicted alcohol consumption. This result was somewhat surprising, since we expected that higher P and E levels would predict alcohol consumption, while N would not.
We performed a third regression to determine whether alcohol consumption predicts violent offending even after controlling for personality factors (Regression 3). This analysis was designed to determine whether personality factors has indirect effect on violent offending through alcohol consumption, that is, whether alcohol consumption mediates relationship between personality and violent offending This regression was performed by entering all personality factors and alcohol consumption simultaneously into the model for predicting violent offending. The results showed that, even after controlling for P, E and N, alcohol consumption remained a significant predictor of violent offending.
P and E were no longer significant predictors of violent offending when they were included together with alcohol consumption in the model (Table 2 ). This suggests that alcohol consumption may significantly mediate the relationship between personality and violent offending. To test this possibility, we conducted two mediation analyses: one in which P was predictor and alcohol consumption was mediator, and another in which N was predictor and alcohol consumption was mediator. In both analyses, the other two personality factors were controlled for. These mediation analyses were carried out using the PROCESS macro, [20] which uses bootstrapping to generate inferences about indirect effects without the need to assume data normality. Bootstrapping involves repeatedly sampling from the complete data set and estimating the indirect effect in each resample data set. This process is repeated thousands of times to generate an empirical approximation of the distribution of an indirect effect, allowing estimation of confidence intervals (CI) for the effect. In our analyses, we used a conventional number of bootstrap resamples Note. BCa -bias-corrected and accelerated. Confidence intervals (CI) do not contain a zero and therefore indicate significant indirect effects (5.000) to generate a 95% CI. If the 95% CI does not include zero, we can conclude with 95% confidence that the indirect effect is significant [21, 22] . Bootstrap analysis showed that alcohol consumption significantly mediated the relationship between P and violent offending, as well as the relationship between N and violent offending (Table 3) . In other words, higher P or N levels predicted greater alcohol consumption, which in turn predicted violent offending. These results partially support our third hypothesis, since we expected that alcohol consumption would mediate the effects of P and E, but not of N, on violent offending.
Discussion
In this study, we used a common cause model to examine the complex relationship among personality, alcohol consumption and violent offending in a sample of mostly nonalcoholic violent offenders. High levels of P, E or N independently predicted violent offending, suggesting that all three personality dimensions contribute to such behavior. These results are in line with our hypotheses, Eysencks' personality theory and numerous studies of the relationship between personality and antisocial behavior [meta-analyzed in 23]. These results may be specific to prisoner populations, since a comparison of group of 100 delinquent inmates and a group of 100 university students found that only the former group presented a combination of high levels of P, E and N associated with offending [24] . Future, large studies should clarify whether the relationship between personality and antisocial behavior differs in incarcerated and non-incarcerated antisocial individuals.
We found that higher P and N levels predicted alcohol consumption, partially supporting our second hypothesis that P and E would predict alcohol consumption, while N would not. Our hypothesis was based on studies in non-incarcerated subjects showing that E predicted both occasional and problematic alcohol consumption, while N predicted only clinically significant alcohol consumption problems [15] [16] [17] . Since our sample comprised mostly non-alcoholic, occasional alcohol drinkers, we reasoned that N would not be a significant predictor of alcohol consumption. The discrepancy between our results and our hypothesis may reflect the fact that our study population was offenders, who usually are significantly more psychotic and neurotic than non-offenders, as well as slightly but not significantly more extraverted [25] [26] [27] [28] .
The present study contributes to the literature by strengthening the evidence that personality dimensions and alcohol consumption likewise contribute to violent offending. It also contributes by providing some of the first evidence from a relatively large sample that alcohol consumption mediates the relationship between personality and violent offending. In partial support of our hypothesis, we found that higher levels of P and N, but not E, predicted greater alcohol consumption, which in turn predicted violent offending. These results are consistent with previous reports that offenders with high P levels show impulsivity, aggressiveness, and coldness in interpersonal relations [29] , which can lead to both alcohol consumption and violent offences. Our results are also consistent with studies showing that alcohol consumption can be a coping strategy to escape negative internal experiences such as anxiety [30] [31] [32] [33] , which is associated with neuroticism. This alcohol consumption then inhibits selfcontrol and can lead to violent offences.
The results of this study should be interpreted with caution given at least two major methodological limitations. First, we did not examine possible confounding due to age of beginning with violent behavior. Antisocial behavior appears to be strongly related to P in young and old individuals, whereas it appears to be related to E primarily in younger individuals and to N primarily in older people [34] . Future studies should perform subgroup analysis by age at offence. Second, we did not compare our prisoner population with a non-incarcerated population of violent or non-violent delinquents who did not receive prison sentences. Future studies should perform parallel comparisons between prisoner and non-prisoner populations to assess if the experimental results could be applied to general population.
Despite these limitations, the present study has at least one methodological advantage over many previous studies in the literature. Alcohol consumption in the present work was assessed diagnostically by experts based on self-report together with documentary sources. Many previous studies relied solely on self-reported alcohol use. This can lead to bias because offenders tend to dissimulate to earn benefits or receive better treatment in prison.
In conclusion, this study suggests that the common cause model can clarify the complex relationships among personality, alcohol consumption and violent offending. Our data are consistent with the idea that alcohol consumption and violent offending are related through shared risk factors, among which are the personality dimensions P and N. Our findings may help guide the development of prison programs to address alcohol consumption and violent behavior.
